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DESCRIPTION 
MONITORING SYSTEM 
BACKGROUND OF THE INVENTION 

1. Field of the Invention T e chnica l F iel d 

The present invention relates to a monitoring system which 
monitors occurrence of a nonstationary state by a central processing device and 
a terminal, and more particularly, the present invention relates to a monitoring 
system suitable for preventing crime in a residence. 

2. Description of the Related A rt Background Art 

In recent years, in order to cope with an increasing number of 
property crimes th e numb e r of which i ncr e as e s , ajjemands for systems which 
monitor mon i toring syst e ms in residences has increased. A conventional 
monitoring system for monitoring burglary or the like is constituted by a 
combination of a plurality of sensor terminals for detecting a burglar and a 
central processing device for issuing a warning. 

For example, a monitoring system disclosed in USP 5,920,270 
has a plurality of sensor terminals and a residence information board. The 
monitoring system is designed such that when a sensor terminal detects the 
burglary, a warning is generated from a loudspeaker arranged on the residence 
information board. 

In another monitoring system disclosed in USfi -U.S. Patent No. 
5,461,365, when a terminal held by a user detects an occurrence of an 
emergency situation, the information of the emergency situation is transmitted 
to a central processing device by air, and a warning is generated from the 
central processing device. 
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In still another monitoring system disclosed in Japanese Patent 
Laid-Open Publication No. 2002-16715, an information terminal held by a user 
and a monitoring unit (imaging device) serving as a central processing device 
can be communicated, and the system has a function of monitoring a state of a 
place near the monitoring unit and has a function to output the sound which is 
transmitted from the information terminal and amplified. 

In the monitoring system disclosed in U.S. Patent NoA JSP 
5,920,270, a place where warning sound is generated corresponds to the 
position of a central processing device serving as a residence information board, 
and is not a position where a terminal is installed and where the burglary occurs. 
Thus, the 7 threatening effect to the burglar is insufficient. 

In the monitoring system disclosed in U.S. Patent No.U SR 
5,461,365, when an emergency situation occurs, it can be checked at only a 
position where the central processing device is installed whether the information 
of the emergency situation is accurately accepted by a receiver around the 
central processing device. A user cannot be-easily recognize that the 
information is accurately accepted at the position where the user transmits a 
signal. 

According to the monitoring system described in Japanese Patent 
Laying-Open Publication No. 2002-16715, for example, it is difficult to monitor 
the sound or voice of burglary or threaten the burglar when the burglary occurs 
at a place distant from a place where the monitoring unit serving as a central 
processing device is disposed. 

BRIEF DESCRIPTION OF THE INVENTION 
Diso l osuro of th e I nv e nt i on 

The present invention has been made to solve the above 
problems, and A -has as its first purpose^ provides a monitoring system which 
can appropriately generate a warning or alarm at a location where a 
nonstationary state occurs. 



It is the second purpose of the present invention to provide a 
monitoring system which can check that a person to be contacted accepts the 
information at a location where a nonstationary state occurs. 

It is the third purpose of the present invention to provide a 
5 monitoring system which can perform voice communication from a central 
processing device and an external telephone to a location where a 
nonstationary state occurs. 

A monitoring system according to the present invention includes a 
plurality of terminals for monitoring whether predetermined monitoring points 

10 are in a stationary state or a nonstationary state, and one central processing 
device for controlling a setting/canceling operation of alarm operations of the 
terminals. The central processing device has a communication unit that 
receives information related to the stationary/nonstationary states from the 
terminals and transmits predetermined information including commands to the 

15 terminals. Each terminal has a communication unit that transmits information 
related to stationary/nonstationary states to the central processing device and 
receives the predetermined information from the central processing device. 
According to this configuration, the monitoring system can be achieved that can 
provide bidirectional communication between the central processing device and 

20 the terminals. 

In the monitoring system, at least one of the plurality of terminals 
may further have a controller that receives a command from the central 
processing device to autonomously start an alarm operation, and a alarm unit 
that generates a warning on occurrence of a nonstationary state. 

25 In the monitoring system, at least one of the plurality of terminals 

may further have an emergency call unit that transmits information indicating a 
nonstationary state by an operation of a user and a notification unit that 
performs notification by at least one of a visual method and an auditory method. 
In this case, when receiving the information indicating the nonstationary state 

30 from the emergency call unit of at least one terminal, the central processing 
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device may transmit a confirmation signal to the terminal. When receiving the 
confirmation signal from the central processing device, the terminal may notify^ 
through the notification unit x that the transmission of the information can be 
accepted. 

DESCRIPTION OF THE DRAWINGS 
Br ie f D e scription of th e Drawings 

FIG. 1 is a diagram showing the configuration of a monitoring 
system according to the present invention. 

FIG. 2 is a diagram showing e x e mp l ar i lv th e an exemplary 
configuration of a central processing device. 

FIG. 3 is a diagram showing e x e mplar il v th e an exemplary 
configuration of a terminal having a burglary sensor. 

FIG. 4 is a diagram showing e x e mp l ar il v tho an exemplary 
configuration of a terminal having an emergency call button. 

FIG. 5 is a diagram showing another example of the configuration 
of the central processing device. 

FIG. 6 is a diagram showing another example of the configuration 
of the terminal having the burglary sensor. 

FIG. 7 is a diagram showing another example of the configuration 
of the terminal having the emergency call button. 

FIG. 8 is a diagram showing an example of the configuration of a 
terminal in which an operation unit for r e mot el y oontro l ling remotelv controls a 
central processing device. 

FIG. 9 is a diagram showing still another example of the 
configuration of the terminal having the burglary sensor. 

FIG. 10 is a diagram showing an example of the configuration of a 
terminal having a human sensor. 

FIG. 11 is a flow chart of an alarm operation of the central 
processing device. 



FIG. 12 is a diagram showing another example of the 
configuration of the terminal having the emergency call button. 

FIG. 13 is a diagram showing still another example of the 
configuration of the terminal having the burglary sensor. 

FIG. 14 is a flow chart of an operation (mainly, a setting operation 
of alarm setting data) of the terminal. 

FIG. 15 is a flow chart of an alarm operation of the terminal. 

DETAILED DESCRIPTION OF THE INVENTION 
10 B e st Mod e s for Carry i ng Out the I nv e nt i on 

Preferred embodiments of a monitoring system according to the 
present invention will be described below with reference to the accompanying 
drawings. 



15 First Embodiment 

FIG. 1 is a diagram showing a configuration of a monitoring 
system according to the present invention. The monitoring system according to 
the present invention is a security system for preventing crime in a residence 
having funct i ons a function of intimidating and notifying when a_burglary on the 

20 residence afe-jsjdetected, a function of notifying a predetermined destination 
when an emergency situation occurs in a r es id e nt residence , and the like. 

As shown in FIG. 1, the monitoring system includes a central 
processing device 10 and a plurality of terminals 31 to 35. The central 
processing device 10 and the terminals 31 to 35 are connected to each other by 

25 a wireless communication means. As the communication means, a specific 
low-power wireless network (ECHONET) may be used. 

The central processing device 10 is connected to a public 
telephone network 100 to which communication devices such as fixed 
telephones 71 and 73 and a mobile telephone 72 and the internet 110 to which 

30 a data server 75 is connected. The central processing device 10 is connected 
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to the telephone 61 in a residence. 

In the terminals 31 to 35, control for starting/stopping an alarm 
operation or setting of parameters are performed in response to a command 
transmitted from the central processing device 10. In this case, the terminals 31 
5 and 32 include burglary sensors and can detect occurrence of burglary. The 
terminal 33 includes a human sensor and can sense approach of a human 
being. The terminal 34 includes an emergency call means and can notify that 
an emergency situation occurs to a holder of the terminal 34. The terminal 35 
includes an operation means for remotely controlling the central processing 

10 device 1 . Other terminals for detecting states of different types from the above 
described types may be connected to the central processing device 10. In the 
following description, the reference numeral "30" is used for generically to the 
terminals 31 to 35 T . 

FIG. 2 is a block diagram showing an example of the configuration 

15 of the central processing device 10. The central processing device 10 includes 
a data communication unit 11 for controlling data communication with the 
terminal 30, a voice communication unit 12 for modulating/demodulating voice 
and communicating with the terminal 30, an external line connection unit 13a to 
be connected to a public telephone line, a network connection unit 13b to be 

20 connected to the internet, an external interface 13c to be connected to an 
external device, an operation unit 14 by which a user performs various settings 
to the central processing device 1, and a controller 15 for controlling an overall 
operation of the central processing device 1 . A telephone line from the public 
telephone network 100 is branched to the telephone 61 and the inside of the 

25 central processing device 10 by the external line connection unit 13a. 
Therefore, a normal call can be achieved by the telephone 61. 

The voice communication unit 12 is connected with a voice output 
unit 12a for amplifying the voice output from the voice communication unit 12, 
and a voice input unit 12b for transmitting the voice from the central processing 

30 device 1 0 to the terminal 30. 
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The operation unit 14 includes a plurality of buttons (keys) for 
inputting predetermined settings and a display panel for displaying various 
pieces of information. On the display panel of the operation unit 14, for 
example, the states (stationary/nonstationary) of the respective terminals, 
setting information, and the like are displayed. 

The external interface 13c is connected, through the external 
terminal 13d, with external devices such as a monitoring camera 62 operable to 
store images, an internet camera 63 capable of being connected to the internet, 
and a flash light 64 for notifying neighbors of occurrence of abnormality (see Fig. 
10 1). These external devices are provided with no-voltage contact input terminals 
to which an external terminal 13d is connected. 

The central processing device 10 has a data storage unit 15b for 
storing information required for the operation of the central processing device 
10. The data storage unit 15b stores contact points (telephone numbers) in an 
15 occurrence of a nonstationary state, stores information related to a message 
depending on the type of a nonstationary state, stores information for a location 
of a terminal, and -stores a threatening message, and the like. The contact point 
(telephone numbers) on the occurrence of the nonstationary state is prioritized 
and stored. The data storage unit 15b stores operation history information 
20 generated in an alarm operation or information related to a 
stationary/nonstationary state of a terminal. 

FIG. 3 is a block diagram showing an example of the configuration 
of the terminal 31 (or the terminal 32) having a burglary detection function. The 
| terminal 31 has a lead switch to detect an occurrence of a_burglary. The 
25 terminal 31 is fixed to a frame of a window or a door, and a magnet 
corresponding to the lead switch is fixed to a movable window glass or a 
movable section of the door, so that the opening/closing state of the window or 
the door can be detected. More specifically, when the opening/closing state of 
| the window or the door is detected, the occurrence of the burglary can be 
30 detected. 
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The terminal 31 has a data communication unit 41 for performing 
data communication with the central processing device 10, a voice 
communication unit 42 for conducting voice communication with the central 
processing device 10, and a controller 46 for controlling the operation of the 
terminal 31. The terminal 31 further has a burglary (intrusion) sensor 43 for 
detecting occurrence of burglary and a voice output unit (loudspeaker or the 
like) 44 for amplifying an audio signal received and demodulated by the voice 
communication unit 42. Also, the terminal 31 has a voice input unit (mike 
microphone or the like) 45 which inputs the received external sound or voice. 
Sound around the terminal 31 collected by the voice input unit 45 is modulated 
by the voice communication unit 42 and transmitted to the central processing 
device 10. 

When the burglary sensor 43 detects an occurrence of aburglary, 
the burglary sensor 43 outputs a nonstationary signal (i.e., a signal representing 
that a_burglary has occurred) to the controller 46. When the controller 46 
receives the signal, the controller 46 transmits a code representing occurrence 
of the nonstationary state (occurrence of the burglary) and the terminal code 
(address code) of the controller 46 as nonstationary state information to the 
central processing device 10 through the data communication unit 41 by air. 

FIG. 4 is a block diagram showing e x e mpl a r il v an example of the 
configuration of the terminal 34 having a notifying function of occurrence of an 
emergency situation. The terminal 34 includes an emergency call button 47 in 
place of the burglary sensor 43 of the configuration shown in FIG. 3. The 
emergency call button 47 is a push button switch. A user depresses this switch 
to make it possible to notify of an occurrence of an emergency situation. More 
specifically, when the switch is depressed, the emergency call button 47 outputs 
a nonstationary state signal (i.e., a signal representing that a user is in an 
emergency situation) to the controller 46. When the controller 46 receives the 
nonstationary state signal from the emergency call button 47, the controller 46 
transmits a code representing the occurrence of a -the nonstationary state 
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(occurrence of an emergency situation) and a terminal code of the controller to 
the central processing device 10 through the data communication unit 41 by air. 

An overall operation of a monitoring system having the above 
configuration will be described below. 

An alarm operation of the monitoring system is started by setting 
an alarm mode by a user. The alarm mode is set by a user on the operation 
unit 14 of the central processing device 10. The alarm mode includes two types 
of alarm modes. One is an alarm mode (going-out alarm mode) set when a 
user is away from home, and the other is an alarm mode (at home alarm mode) 
set when the user is at home, e.g., when the user is asleep. 

First, an operation in the going-out alarm mode which is the alarm 
mode set when the user goes out will be described below. 

When a user sets the going-out alarm mode on the operation unit 
14 of the central processing device 10 to go out, the central processing device 
10 transmits a start request signal of an alarm operation to the terminals 30. 
When the terminals 30 receive the start request signal, the terminals 30 ring 
buzzers for a predetermined period (e.g., 1 second) to call the user's attention. 
Thereafter, the alarm mode is set, and the alarm operation is started. The 
sound of the buzzer fufl§-at this time is mad e different from a warning sound 
generated when ajsurglary afe-is_detected. 

During the alarm operation, for example, when the window or the 
door on which the terminal 31 having the burglary function is fixed is opened 
(i.e., a nonstationary state occurs), the burglary sensor 43 operates to output a 
nonstationary state signal to the controller 46. The controller 46 transmits a 
code representing the occurrence of the nonstationary state and an address 
code of the own terminal code to the data communication unit 41. The data 
communication unit 41 sequentially transmits the address code of the own 
terminal code and a state code representing the occurrence of burglary, as 
nonstationary state information, to the central processing device 10. After the 
terminal 31 transmits the nonstationary state information, the voice 



communication unit 42 is set in a standby state by the controller 46. 

The central processing device 10 receives a signal from the 
terminal 31 bv-via the data communication unit 11, analyzes the signal by -using 
the controller 15, decides a specific terminal from which the signal is transmitted, 
and recognizes that a_biirglary has occurred. The controller 15 operates the 
external line connection unit 13a to connect, through the public telephone 
network 100, the external line connection unit 13a to telephone 71 or 73 or a 
mobile telephone 72 which are registered for notification and corresponding to a 
telephone number registered in the data storage unit 15b in advance. Then the 
controller 15 transmits a voice message for notifying a location where the 
burglary occurs and the occurrence of the burglary. In this case, when the 
contact point (telephone number ) dialed by the external line connection unit 13a 
is not connected to the line, the other contact points registered in the data 
storage unit 15b are sequentially dialed until the contact point is connected to 
the line. When the contact points are not connected to the line even though all 
the registered contact points are dialed, the connections are tried a 
predetermined number of times ( for e xamp loe.g., five times). When the contact 
points are not connected to the line after the predetermined number of trials, it 
is recorded in a predetermined recording region of the central processing device 
10 as history information that the telephone communication cannot be 
established. 

A user notified by the telephone 74ttt t71. 72 or 73 transmits a 

predetermined tone signal from the telephone 71 71. 72 or 73. When the 

central processing device 10 receives the predetermined tone signal from the 
user away from home through the external line connection unit 13a, the 
controller 15 operates the voice communication unit 12. The central processing 
device 1 transmits common call signals to the plurality of terminals 30 through 
the voice communication unit 12. At this time, in the terminal 31 which 
transmits a nonstationary state information, the voice communication unit 42 is 
set in a standby state in advance, when the common call signal is received from 



10 



the voice communication unit 12 of the central processing device 10 . The r4he 
voice communication unit 42 of the terminal 31 operates to establish a 
telephone communication link between the terminal 31 and the telephone 71 
through the central processing device 10. 

With the above operation, sound or voice generated around the 
terminal 31 which detects occurrence of burglary can be monitored through the 
voice input unit 45 by the telephone 74 ^71, 72 or 73, so that a situation 
around the location where the burglary occurs can be monitored. Additionally, 
the user can threaten the burglar with user's voice from the voice output unit 44 
of the terminal 31. In addition, when a receiver transmits a predetermined tone 
signal through the telephone 74tttt t71, 72 or 73. a predetermined operation (fef 
e xamp lee.g.. stop of alarm in a terminal (to be described later)) can be 
performed to the central processing device 10. 

In this embodiment, the terminal 31 includes both the voice output 
unit 44 and the voice input unit 45. However, the terminal 31 may have any one 
of the voice output unit 44 and the voice input unit 45. 

An operation in the at home alarm mode which is an alarm mode 
set when the user is at home will be described below. 

The at home alarm mode is set, for example, when the user is in 
r e s i d e nc e the home and is asleep at night. A terminal operated in the at home 
mode can be arbitrary selected and set by the user. In this manner, for 
example, when the user is asleep on the second floor, only the terminals on the 
first floor may be operated to receive a nonstationary state information, i.e., only 
some terminals may receive the nonstationary state information. In the alarm 
operation during the at home alarm mode, when the terminal 31 detects an 
occurrence of burglary, as in the going-out alarm mode, the nonstationary state 
information is output from the terminal 31 to the central processing device 10. 
However, during the at home alarm mode, when the central processing device 
10 receives the nonstationary state information from the terminal 31, the voice 
communication unit 12 is operated without accessing the public telephone 
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network 100. More specifically, a sound signal from the terminal 31 is not 

transmitted to the telephone 71 71. 72 or 73, and amplified sound is output 

from the voice output unit 12a of the central processing device 10. 

With the above operation, in the central processing device 10, the 
situation can be monitored by sound or voice generated around the site where 
the burglary occurs. In addition, in this case, an audio signal can be output from 
the voice input unit 12b of the central processing device 10 to the terminal 31. 
Hence, the burglar can be threatened by the sound or voice generated by the 
central processing device 10 through the terminal 31. 

In this embodiment, both the voice output unit 12a and the voice 
input unit 12b are included in the central processing device 10 are arranged . 
However, only one of the voice output unit 12a and the voice input unit 12b may 
be a rrang e d included in the central processing device 1 0 as n ee d e d . 
Furthermore, even in the at home alarm mode, for a predetermined period, 
when the at home alarm mode is set, buzzer sound for calling user's attention is 
generated from the terminals 30. 

With respect to a setting operation and a cancel operation for the 
alarm operation, a personal identification number or a password for 
setting/canceling the alarm operation may be stored in the data storage unit 15b 
of the central processing device 10. In this case, when a user sets/cancels the 
alarm operation, the user is requested to input a personal identification number 
or a password. Only when the input personal identification number of the input 
password coincides with an input personal identification number stored in the 
data storage unit 15b, the alarm operation may be set/canceled. 

When the terminals 30 is -are driven by a battery, the controller of 
the terminal may monitor the voltage of the battery, and when the voltage of the 
battery is equal to or lower than a predetermined voltager the controller may 
transmit a signal representing voltage drop to the central processing device. At 
this time, when receiving the signal, the central processing device 10 may 
display, on the display of the operation unit 14, an abnormal state IB -indicating 
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that the terminal ftms^ is running out of battery power . 

The central processing device 10 stores information representing 
an open/close state transmitted from the terminal 31 or 32 having a burglary 
sensor for detecting the opening/closing of a window or a door, in the data 
storage unit 15b. When an alarm operation is set and input by the operation 
unit 14 and the state of the terminal 31 or 32 is "open", it may be displayed on 
the display of the operation unit 14 that a door-lock check is abnormal. 

An operation related to an emergency call will be described below. 

Even though a user is at home, if the burglary occurs to require an 
urgent action, or if the physical condition of the user suddenly changes to 
require outside contacts, as -while in the alarm mode, it is possible to transmit 
the address code of the terminal 34 and a state code representing the 
occurrence of the emergency situation to the central processing device 10 when 
the user carrying the terminal 34 having the emergency call function depresses 
the emergency call button 47. 

The central processing device 10 receives the signal from the 
terminal 34 through the data communication unit 11, and analyzes , usinq -bv the 
controller 15 A the received signal to recognize that the emergency situation 
occurs. The controller 15 operates the external line connection unit 13a to 
connect the external line connection unit 13a to the telephone 71 or 73 or the 
mobile telephone 72 corresponding to telephone numbers registered for 
notification in the data storage unit 15b in advance through the public telephone 
network 100, and transmits a voice message for notifying that the emergency 
situation occurs. 

A contact person who receives the message at the telephone 
74-^ 71, 72 or 73 transmits a predetermined tone signal from the telephone 
74^ 71, 72 or 73. When receiving the predetermined tone signal, the central 
processing device 10 operates the voice communication unit 12 through the 
controller 15. In the terminal 34 which transmits the nonstationary state 
information, the voice communication unit 42 is set in a standby state. When 
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the terminal 34 receives a call signal from the voice communication unit 12 of 
the central processing device 10, the voice communication unit 21 starts to 
operate. 

With the above operation, the voice of the user carrying the 
terminal 34 can be monitored by the telephone ?4tttt 71. 72 or 73 through the 
voice input unit 45, and thus user's situation can be checked. If necessary, the 
user can be called on by the voice of the contact person from the voice output 
unit 44 through the telephone 71 71, 72 or 73. 

In this embodiment, both the voice output unit 44 and the voice 
input unit 45 are a rrang e d included in the terminal 34. However, any one of the 
voice output unit 44 and the voice input unit 45 may be arrang e d included in the 
terminal 34 as needed. 

The telephone numbers stored in the data storage unit 15b may 
be independently set such that the priority order of notification destinations used 
when detecting the burglary by a terminal with a burglary detection function is 
different fefm -from the priority order of those used when pressing an emergency 
call button of a terminal having an emergency call function. 

The central processing device may not communicate with 
telephones registered for notification, but may notify cohabiters in the same 
residence. In this case, a sound signal from the terminal is not transmitted to 
the external telephones but is amplified and outputted from the voice output unit 
12a of the central processing device 10. Thus, situation check of the user 
carrying the terminal 34 by sound can be performed in the central processing 
device 10. In this case, a sound signal is output from the voice input unit 12b of 
the central processing device 10 to the terminal 34. Hence, the user carrying 
the terminal 34 can be called on by sound from the central processing device 10. 

When receiving a signal representing occurrence of emergency 
situation from the terminal 34, the central processing device 10 may instruct at 
least one terminal except for the terminal 34 to generate a warning. In this case, 
it is designed that the warning is kept for a relative short time. Hence, attention 
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of cohabiters in the same residence to the occurrence of emergency situation 
can be called. 

The terminal with the sound communication function arranged 
therein can provide the following advantages in comparison with a conventional 
5 configuration in which only a central processing device has a sound 
communication function. A situation^ which is desired to be known from the 
outside A adamant l y corresponds to a situation near the site where a 
nonstationary state such as burglary occurs. There is no point in knowing the 
situation at a position near the central processing device. In this system, since 

10 threatening or calling on can be directly performed to the site where a 
nonstationary state occurs, an effect of suppressing the burglar from burglary 
on a residence can be achieved, and a sense of security given to a person who 
transmits an emergency call is improved. In particular, when the site where an 
emergency situation occurs is distant from the central processing device or is 

15 partitioned by a door, the present invention is very advantageous. 

As described above, according to the monitoring system of this 
embodiment, the terminal and the central processing device or the terminal and 
a communication device such as an external telephone can communicate with 
each other with sound or voice. It is possible to threaten a burglar around the 

20 terminal with sound through the sound output means of the terminal having the 
burglary detection means, and to monitor a situation around the terminal with 
sound through the sound input means. Furthermore, it is possible to call on a 
user carrying the terminal with the emergency call means through the sound 
output means of the terminal, and check user's situation through the sound 

25 input means. 

In this embodiment, the terminal and the external telephone or the 
terminal and the central processing device can communicate with each other 
with sound. However, depending on user's settings, the central processing 
device and the external telephone may be communicated with each other. In 
30 addition, when the terminal and the external telephone cannot communicate 
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with each other due to breakdown of the terminal by the burglar, trouble of the 
terminal, voltage drop of the battery of the terminal, abnormality of 
communication between the terminal and the central processing device, or the 
like, the control may be automatically switched to make the central processing 
device communicate with the external telephone, or a warning from the central 
processing device can be generated or stopped by transmitting a predetermined 
tone signal from the external telephone. 

When the burglary occurs or when the emergency call is 
generated, the controller 15 operates the external interface 13c to close the 
non-voltage contacts of the external devices connected to the external terminal 
13d such as the monitoring camera 62, the internet camera 63, and the flash 
light 64 so that these external devices can be operated. Hence, video footage 
of the site where the burglary occurs can be captured by the monitoring camera 
62, and recorded on a recording device which is additionally arranged. In 
addition, the burglary site or the site where the emergency situation occurs is 
photographed by the internet camera 63, and the video information is 
transmitted to the data server 75 through the internet. A center server records 
the information on a recording medium such as an internal hard disk and allows 
the information to be browsed on the WEB. Thus, the user can access the 
center server through the internet to browse the WEB to see the video footage 
of the area. The video footage of the site captured by the internet camera 63 
may be transmitted to a predetermined address with an electronic mail. 
Furthermore, it is possible to flicker the flashlight 64 to notify neighbors of an 
occurrence of an abnormality occurr e nc e or to threaten a burglar. 

A predetermined tone signal may be transmitted from the 
telephone 74- ^71, 72 or 73 and received by the central processing device 10. 
In this case, when receiving the signal, the central processing device 10 may 
make the external devices such as the monitoring camera 62, the internet 
camera 63, and the flash light 64 A connected to the external terminal 13d A 
operate T or stop the operations thereof. 
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Illumination devices and home appliances in a residence may be 
used as the external devices connected to the external terminal 13d, and a 
predetermined tone signal may be transmitted from the telephone 74ttt t71, 72 or 
73 and received by the central processing device 10. In this case, when 
5 receiving the tone signal, the central processing device 10 may make the 
illumination devices or home appliances connected to the external terminal 13d 
operate so that a burglar may be threatened in response to a notice of burglary 
or camouflage may be performed as if a user is at home. 

In addition, in order to check whether the terminal normally 

10 operates, the central processing device 10 periodically transmits an operation 
check signal to the terminal, and determines that the terminal is normal when it 
receives a predetermined normal operation signal from the terminal. If the 
predetermined normal operation signal cannot be received from the terminal, 
the central processing device 10 determines that the terminal is abnormal, 

15 records the history in the data storage unit 15b, and displays the history on the 
display of the operation unit 14. 

Second Embodiment 

FIG. 5 is a diagram showing another configuration of the central 

20 processing device 10 in the monitoring system. The second embodiment is 
different from the first embodiment in a communication method between a 
central processing device and a terminal. More specifically, in the first 
embodiment (see FIG. 2), the data and voice communication units 11 and 12 
are independently arranged. In this embodiment, the communication units are 

25 integrated by multiplexing and separation of data and an audio signal. 

In FIG. 5, a central processing device 10a according to the 
present invention includes a data processing unit 16 for processing data, a 
voice processing unit 17 for modulating and demodulating an audio signal, and 
a mixing/splitting communication unit 18 for multiplexing the data and the sound 

30 signal. 
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When data and an audio signal are transmitted from the central 
processing device 10a, the mixing/splitting communication unit 18 mixes data 
and an audio signal by frequency multiplexing and transmits the 
mixtw emultiplexed signal . When data and an audio signal are received from 
the terminals 30, the mixing/splitting communication unit 18 separates the 
received signal into the data and the audio signal. Although the frequency 
multiplexing scheme is used as a multiplexing scheme, any scheme such as a 
time division multiplexing scheme or a coding/multiplexing scheme may be used. 
The execution of multiplexing and separation make it possible to share a high- 
frequency circuit for radio communication. The other constituent elements are 
the same as those in the first embodiment (see FIG. 2). 

FIG. 6 is a block diagram showing another example of the 
configuration of the terminal 31 for detecting burglary. A terminal 31a according 
to this embodiment, in place of the data communication unit 41 and the voice 
communication unit 42 A which are used in the configuration of the terminal 31 
shown in FIG. 3 in th e first e mbodim e nt , a data processing unit 48 for 
processing data, a voice processing unit 49 for modulating/demodulating an 
audio signal, and a mixing/splitting communication unit 50 for multiplexing data 
and an audio signal. 

When a burglary sensor 43 in the terminal 31a detects an 
occurrence of a_biirglary, nonstationary state information consisting of a code 
representing an occurrence of a nonstationary state (occurrence of the burglary) 
and a terminal code of the terminal 31a is wirelessly transmitted to the central 
processing device 10a by the mixing/splitting communication unit 50 through the 
data processing unit 48. 

The audio signal received from the central processing device 10a 
is separated by the mixing/splitting communication unit 50 of the terminal 31a 
and demodulated as an audio signal by the voice processing unit 49. The 
demodulated audio signal is amplified by the voice output unit 44 to output 
amplified sound. The sound generated around the terminal 31a and collected 
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by the voice input unit 45 is modulated by the voice processing unit 49 and 
transmitted from the mixing/splitting communication unit 50 to the central 
processing device 10a. 

The configuration of this embodiment can also be applied to the 
5 terminal for emergency call. 

The embodiment is described by using a telephone or a public 
telephone network. However, a communication device such as a personal 
computer or a mobile information terminal may be used, or a leased circuit or 
the internet may be used. 
10 As described above, according to the embodiment of the present 

invention, a high-frequency circuit required for data communication and voice 
communication can be shared. 

Third Embodiment 

15 In this embodiment, a system configuration in which it can be 

checked by a terminal whether a notice of occurrence of an emergency situation 
or an operation designation from the terminal by a user is safely accepted or not 
by an external telephone or a central processing device. 

FIG. 7 is a block diagram showing the configuration of a terminal 

20 on which an emergency call button is arranged. As shown in FIG. 7, a terminal 
34a according to this embodiment includes a data communication unit 41, a 
controller 46, an emergency call button 47, a display unit 51, and a notification 
unit 52. The emergency call button 47 is arranged as a push button switch. A 
user depresses the push button switch to make it possible to notify occurrence 

25 of an emergency situation. 

When the controller 46 receives a nonstationary state signal 
(signal representing that a user is in an emergency situation) from the 
emergency call button 47, and the controller 46 wirelessly transmits 
nonstationary state information including a terminal code and a state code to 

30 the central processing device 10 by using the data communication unit 41. 
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The display unit 51 constituted by a light-emitting means such as 
an-a_LED, and flickers to notify a user of predetermined information. A 
notification unit 16 produces sound to notify the user of the predetermined 
information. 

FIG. 8 is a block diagram showing the configuration of a terminal 
on wh i ch including an operation unit for remotely controlling the central 
processing device 10. A terminal 35 includes a data communication unit 41, a 
controller 46, a display unit 51, a notification unit 52, and an operation unit 53 
which can be remotely controlled. In this embodiment, the operation unit 53 
includes a plurality of push button switches. A user depresses the push button 
switches to make it possible to remotely operate the central processing device 
10. The "remote operation" mentioned here is an operation which controls the 
central processing device 10 to start a monitoring operation in a monitoring area 
or to cancel the monitoring operation. When the controller 46 receives an 
operation signal (signal representing that a user starts or stops a-the monitoring 
operation of the central processing device 10) from the operation unit 53, the 
controller 46 transmits a code corresponding to the operation signal from the 
data communication unit 41 to the central processing device 10 together with 
the own terminal code. 

An overall operation of a monitoring system using the terminals 
34a and 35 will be described below. 

First, an operation related to an emergency call using the terminal 
34a will be described below. If a_burglary occu rs which requires to r e qu i re an 
urgent action with a user is^in the residence, or if the physical condition of the 
user suddenly changes to require outside contacts, when the user depresses 
the emergency call button 47 of the terminal 34a, the address code of the 
terminal 34a and a state code representing the occurrence of the emergency 
situation are transmitted to the central processing device 10. The central 
processing device 10 reads a voice message corresponding to the received 
state code of the occurrence of the emergency state from the data storage unit 

20 



15b and transmits the voice message to the telephone 74 ^71 , 72 or 73 
registered for notification through an external line connection unit 13a. 

A contact person who receives the notice through the telephone 
74ttt t71, 72 or 73 transmits a predetermined tone signal from the telephone 
74ttt t71 72 or 73 to notify the user that the contact person to be notified has 
confirmed the occurrence of burglary. The central processing device 10 
receives this signal through the external line connection unit 13a, and transmits 
an acceptance confirmation signa l which is a signal representing that the 
contact person to be notified c e rtainly confirms the occurrence o f the 
emergency situation in a monitoring area, from the data communication unit 1 1 
to the terminal 34a. The terminal 34a receives the acceptance confirmation 
signal at the data communication unit 41 and causes the display unit 51 to 
flicker for a predetermined period of time in response to the acceptance 
confirmation signal, and, at the same time, causes the notification unit 52 to 
produce sound. Thus, the user can recognize that the emergency call is 
confirmed by the contact person to be notified who goes out. 

In this embodiment, both the display unit 51 and the notification 
unit 52 are arranged in the terminal 34a. However, any one of the display unit 
51 and the notification unit 52 may be arranged as needed. Although the 
contact person transmits the tone signal to give confirmation of receiving a 
notice of the occurrence of the emergency situation, even though information 
representing that an external telephone is completely connected may be used, 
the same effect as described above can be obtained. The confirmation of 
reception may also be performed by transmission of an electronic mail using 
another communication device such as a mobile telephone. 

As described above, when a terminal receives a signal 
representing that information of the occurrence of a nonstationary state is 
confirmed by an out-of-residence communication device, the display unit of the 
terminal flickers for a predetermined period of time, or the notification unit 
thereof produces sound for a predetermined period of time. In this manner, a 
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I user of the terminal can know that the information of the occurrence of a-the 
nonstationary state is safely confirmed by the out-of-residence communication 
device. 

An operation related to a remote operation for setting/canceling an 
5 alarm operation using the terminal 35 will be described below. A user can 
perform remote operation for setting/canceling the alarm operation with the 
operation unit 53 of the terminal 35. When the user sets/cancels the alarm 
operation with the operation unit 53 of the terminal 35, an operation code 
corresponding to a setting/canceling command of the alarm operation which is a 

10 content of an operation input and the address code of the terminal 35 are 
transmitted to the central processing device 10. 

On the basis of the reception of these codes, the central 
processing device 10 transmits the setting/canceling command of the alarm 
operation to all the terminals except for the terminal 35 in which the input 

15 operation has been performed. When the central processing device 10 
completes the process of setting/canceling the alarm operation, an operation 
acceptance confirmation signal representing that a process for the operation 
code is completed is transmitted from the data communication unit 1 1 to the 
terminal 35. When receiving this signal, the terminal 35 causes the display unit 

20 51 to flicker for a predetermined period of time, and, at the same time, causes 
the notification unit 52 to produce sound for a predetermined period of time. 
Thus, the user can confirm that the remote operation is accepted by the central 
processing device 10. 

In this embodiment, both the display unit 51 and the notification 

25 unit 52 are arranged in the terminal 35. However, any one of the display unit 51 
and the notification unit 52 may be arranged as needed. 

The following application may be achieved. The central 
processing device 10 stores state information transmitted from a terminal 31 
including the burglary sensor to the data storage unit 15b. When receiving 

30 information for alarm setting from the terminal 35 having the operation unit 53 
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and if the state information stored in the terminal 31 represents "open", the 
central processing device 10 displays indication of abnormal door-lock check on 
the display panel of the operation unit 14 and transmits a signal of abnormal 
door-lock check to the terminal 35 having the operation unit 53. When the 
5 terminal 35 receives the door-lock check abnormal signal, the terminal 35 
notifies the user that the door-lock check is abnormal. 

As described above, in this embodiment, a command for 
setting/canceling an alarm operation can be sent from the terminal to the central 
processing device with a remote operation. In addition, the acceptance 

10 confirmation function provided to the terminal also achieves the following 
advantage. A position^ where a fact that an operation performed by a user is 
accepted is desired to be confirmed ^ adamant l y corresponds to a site where a 
nonstationary state occurs or where a remote operation is performed, that is, 
there is little point in that the fact can be confirmed near the central processing 

15 device. In addition, since operation acceptance can be confirmed at the site 
where the nonstationary state occurs, a sense of security given to a person who 
transmits an emergency call is improved, and convenience for a user who 
performs the remote operation is improved. In particular, the present invention 
is very advantageous when the site where the remote operation is performed is 

20 distant from the central processing device or is partitioned by a door. 

In this embodiment, the remote operation sets and cancels a 
monitoring operation for the central processing device. However, another 
remote operation such as a remote operation for turning on/off the power supply 
of the central processing device can achieve the same effect as described 

25 above. Furthermore, a remote operation for controlling an operation of another 
device related to the central processing device with a wireless system or a 
wired system can also achieve the same effect as described above. 

As described above, according to the present invention, a display 
means is provided to a terminal having an emergency call means or an 

30 operation input means, so that out-of-residence acceptance of an emergency 
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call or appropriate completion of an operation input can be visually achieved at 
hand to improve a sense of security or operationality. In addition, a notification 
means is provided to a terminal having an emergency call means or an 
operation input means is arranged, so that out-of-residence acceptance of an 
5 emergency call or appropriate completion of an operation input can be visually 
achieved at hand to improve a sense of security or operationality. These 
display means and the notification means are properly selected depending on 
sensory function of a user, and thus good adaptability for the aged can be 
achieved. 

10 

Fourth Embodiment 

A monitoring system according to this embodiment makes it 
possible to perform warning and threatening operations on a terminal by a 
central processing device when a notice of occurrence of a nonstationary state 

15 is transmitted from the terminal to the central processing device. 

FIG. 9 is a block diagram showing an example of the configuration 
of a terminal having a burglary detection function according to this embodiment. 
A terminal 31b includes a data communication unit 41, a voice communication 
unit 42, a burglary sensor 43, a voice output unit 44, a voice input unit 45, a 

20 controller 46, and a notification unit 52. The notification unit 52 performs 
notification by a voice or flickering of afl-a_LED. 

FIG. 10 is a block diagram showing an example of the 
configuration of a terminal having a function of detecting the presence of a 
person in this embodiment. The terminal 33 includes a data communication unit 

25 41, a voice communication unit 42, a voice output unit 44, a voice input unit 45, 
a controller 46, a notification unit 52, and a human sensor 54. The human 
sensor 54 is constituted by a pyroelectric infrared sensor, so that the terminal 
33 has a function of detecting the presence of a human body. When the 
terminal 33 is fixed on an approaoh area , a burglar entering the approach area 

30 can be detected. When the human sensor 54 detects the burglar, a 
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nonstationary state signal (signal representing that a burglar is present) is 
output to the controller 46. When receiving this signal, the controller 46 
wirelessly transmits nonstationary state information including the own terminal 
code to the central processing device 10 through the data communication unit 
41. 

The operation of the monitoring system according to this 
embodiment will be described below with reference to the flow chart in FIG. 1 1 . 

When an alarm mode is set on the operation unit 14 of the central 
processing device 10 by a user who will go out (S11 and S12), a check request 
signal for checking the presence of a terminal set in a nonstationary state is 
transmitted from a data communication unit 1 1 of the central processing device 
10 to the respective terminals 31. 33,... 31-35 (S13). 

In each of the terminals 31, 33 31-35. when the data 

communication unit 41 of each of the terminals 31, 33.. .. 31-35 receives the 
check request signal, the output states of the burglary sensor 43 and the human 
sensor 54 are checked by the controller 46. When the terminals 30 confirms a 
stationary state such as a state in which a window and a door at a monitoring 
position are closed or in which a hallway is clear, the controller of the terminals 
30 transmits a state confirmation signal representing a stationary/nonstationary 
state to the central processing device 10. When receiving the state 
confirmation signal from the terminal, the central processing device 10 returns a 
notification reset signal to the terminal. When receiving the notification reset 
signal, the terminal completes the transmission of the state confirmation signal. 
When the terminal cannot receive the notification reset signal from the central 
processing device 10, it repeats the transmission of the state confirmation 
signal a predetermined number of times. 

When the central processing device 10 confirms that all the 
terminals 31, 33, ... 31-35 are in stationary states by the state confirmation 
signals received from the terminals 31. 33.. .. 31-35 (No in S13), the central 
processing device 10 starts an alarm operation (S15). 



On the other hand, when at least one of all the terminals is in a 
nonstationary state, e.g., when a window or a door at the monitoring position is 
open or when a curtain stirs and enters the hallway due to wind blowing, a state 
confirmation signal representing the nonstationary state is transmitted to the 
central processing device 10. When the central processing device 10 confirms 
a certain terminal is in a nonstationary state, the start of the alarm operation is 
reserved. The central processing device 10 transmits a notification request 
signal to the terminal in the nonstationary state to notify a user of the 
nonstationary state (S14). 

When receiving the notification request signal from the central 
processing device 10, the terminal operates the notification unit 52 to generate 
a warning, and, at the same time, cause afl-a_LED to flicker. The user hears 
this warning or sees the flickering LED to specify a window on which the 
nonstationary state is detected, and closes the window. Thus, the terminal bad 
been-outputs the state confirmation signal representing the nonstationary state 
and outputs a state confirmation signal representing a stationary state, and the 
monitoring state is set in a stationary state. The volume of the warning is set to 
be lower than that of a warning generated when a nonstationary state is 
detected in an alarm operation. As described above, all the terminals are in 
stationary states (S13), the terminals are set in alarm operations on the basis of 
the above procedure to start alarm operations (S15). 

Even though the monitoring position is not easily recognized by a 
warning sound or flickering of the LED, a voice communication between the 
terminals 31, 33, ... 31-35 and the central processing device 10 can be 
established through the voice communication units 42 of the terminals 34r 
33ttt t31-35 and the voice communication unit 12 of the central processing 
device 10. Thus, a person on the central processing device 10 can 
communicate with a person on the terminal side on the basis of information of 
the installation location of terminals that is registered in the central processing 
device 10 in advance to notify the person on the terminal side of the installation 
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location of the terminal, so that the monitoring position can be checked. 

On the basis of installation location information of terminals 
registered in an data storage unit 15b, the installation location of a terminal in a 
nonstationary state is transmitted as voice data from the central processing 

device 10 to the voice communication units 42 of the terminals 31, 33 31-35. 

Thus the terminals can notify a user of the installation location information of the 
terminal in the nonstationary state with sound or voice. A person on the 
terminal side can check the monitoring position on the basis of contents of the 
voice notification. 

When the central processing device 10 confirms that all the 
terminals are in stationary states, it transmits commands for setting the alarm 
operation to the terminals in order to start alarm operations (S15). When 
receiving the command for setting the alarm operation, the terminal starts to 
shift to an alarm state, and transmits a shift confirmation signal representing 
that the terminal starts to shift to the alarm state to the central processing 
device 10. When receiving the shift confirmation signal, the central processing 
device 10 completes the transmission of the commands for setting the alarm 
operations. At this time, the central processing device 10 repeats, a 
predetermined number of t imes, transmission of a command for setting an 
alarm operation to terminals from which the shift confirmation signals are not 
received. When there are some terminals from which the shift confirmation 
signal eafHret cannot be received even though the central processing device 10 
repeats the transmission of the setting commands a predetermined number of 
times, the central processing device 10 stores an operation history, as-a 
device indicatinq an abnormal device , in the data storage unit 15b. 

When a nonstationary state occurs in a terminal in the alarm 
operation, the terminal transmits nonstationary state information to the central 
processing device 10 as described above. For example, if_a window or a door A 
on which a terminal having a burglary sensor is installed^ is opened, the 
terminal transmits the nonstationary state signal to the central processing 



device 10. When receiving the information, the central processing device 10 
d e c i d e s a determines the specific terminal from which the signal is transmitted, 
and recognizes the occurrence o f the burglary (S16). On the basis of the 
information, the central processing device 10 transmits a notification request 
signal to the specific terminal to provide notification for threatening (S17). 

When the terminal receives the notification request signal from the 
central processing device 10, the terminal operates the notification unit 52 to 
perform notification for threatening. In a threatening method, the length of 
threatening time, the sound volume of the threatening operation, the threatening 
contents, and the like can be selected in advance. As the threatening contents, 
a_siren generally wails. However, sound data "who is it!" may be stored in the 
terminal or the central processing device 10, and the sound data may be called 
and used in notification. 

The central processing device 10 accesses the fixed telephone or 
the like 74 ^71 , 72 or 73 corresponding to telephone numbers which are 
registered in advance to transmit a voice message for notifying a user of the 
name of allocation where the burglary occurs and the occurrence of the 
burglary in addition to a threatening notification request (S17). 

A user who receives the notice via the telephone 74- ^71, 72 or 73 
transmits a predetermined tone signal representing acknowledgement of the 
notification, from the telephones ^T^ W^I, 72 or 73 to the central processing 
device 10. The central processing device 10 transmits a common call signal to 
a plurality of terminals. In the terminal which transmits a nonstationary signal, a 
voice communication unit is set in a standby state in advance. When the voice 
communication unit receives the common call signal from the voice 
communication unit of the central processing device 10, the voice 
communication unit of the terminal is operated to establish a voice 
communication link between the terminal and the telephones 74 ^71, 72 or 73 
(S18). Hence, sound or voice around the terminal can be monitored by the 
telephones 74 ^71 , 72 or 73 through a voice input unit 24, and the situation 
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around the terminal can be monitored (S19). When the voice communication 
link is established, the central processing device 10 transmits a notification stop 
signal to the terminal, and the notification for threatening is ended (S19). 

If necessary, the user can threaten a burglar with user's voice 

from the voice output unit of the terminal through the telephones 71 71. 72 or 

73, 

In the above description, the notification for threatening is ended 
by establishing the voice communication link. However, the central processing 
device 10 may transmit a notification stop signal^ to end the notification for 
threatening,, to the terminal, when receiving a tone signal for requesting the stop 
of warning from the telephones 74 ^71 , 72 or 73. 

The central processing device 10 may transmit a notification start 
signals to start the notification for threatening^ to the terminal, when receiving a 
tone signal for requesting the start of warning from the telephones 74 ^71. 72 
or 73. Thus, the user can threaten the burglar by transmitting the 
predetermined tone signal while monitoring the situation around the terminal if 
necessary. 

When an at home alarm mode is set when a user is in r es id e nc e 
the home and is asleep at night, if the burglary occurs, an audio signal from the 
terminal is not transmitted to an external telephone but amplified and output 
from the voice output unit 12a of the central processing device 10. Thus, a 
situation obtained by sound or voice around the terminal can be monitored by 
the central processing device 10. In this case, the audio signal can also be 
output from the controller 15 of the central processing device 10 to the 
corresponding terminal. Thus, the central processing device 10 can cause the 
terminal to threaten a burglar by sound or voice. In this case, notification for 
threatening is continuously performed by the terminal until voice communication 
between the terminal and the central processing device 10 is established. 

It is noted that the terminal 33 having the human sensor 54 is 
controlled in the same manner as that of the terminal 31b having the burglary 
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sensor 43. 

The operation performed in the setting operation for the alarm 
operation has been described above. However, the alarm operation can be 
also canceled by the operation unit 14 of the central processing device 10. 
When a user conducts a setting for canceling the alarm operation, commands 
for canceling the alarm operations are transmitted from the central processing 
device 10 to the terminals 30. When the terminals receive canceling commands, 
the terminals shift to alarm canceling states. 

In the above example, when all of the terminals are set in 
stationary states, an alarm mode is started (see steps S13 and S15), some 
terminal may not be immediately set in a stationary state in such a case that the 
battery runs out. In such a case, before all the terminals are set in stationary 
states, an alarm operation may be set for a terminal in the stationary state. The 
state of the terminal which cannot be set in an alarm operation is tri e d to b e 
checked at predetermined intervals (e.g., 5 minutes). When the terminal does 
not become in the stationary state even though i t i s tri e d to b e s e t an attempt to 
set the terminal in the stationary state has been executed a predetermined 
number of times (e.g., three times), it is determined that the device is abnormal, 
and history information ef -indicatinq that the device is abnormal may be 
recorded on the central processing device 10. As will be described below, the 
history information may be recorded on a predetermined server connected to 
the central processing device 10 through the internet 110. 

As described above, when the terminal detects a nonstationary 
state, the central processing device controls the terminal to perform notification 
for threatening, so that a burglar can be threatened from the terminal at a 
location where the burglary occurs. Accordingly, the burglar can be threatened 
on an early stage of burglary, and an effect of suppressing burglary is improved. 

In the above example, when commands for canceling alarm 
operations are transmitted from the central processing device 10 to the 
terminals 30, the terminals 30 shift to alarm canceling states A in response to the 
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alarm canceling commands A and transmit shift confirmation signals A 
representing that the terminals are to shift to the alarm canceling states^ to the 
central processing device 10. When receiving the shift confirmation signals, the 
central processing device 10 completes the transmission of the commands for 
canceling the alarm operations. However, when the communication is 
established with all the terminals 30 in the above described manner, it takes a 
long time to complete the communication with all the terminals and some 
terminals cannot cancel its alarm operation. When a terminal in th e som e 
t e rm i n al s has, e.g., a human sensor, the terminal disadvantageously generates 
a warning for user's who approach te-the terminal. Therefore, when the central 
processing device 10 outputs the command for canceling the alarm operation, 
simultaneous transmissive communication of commands may be performed 
such that the alarm operations of the terminals 30 can be canceled at once and 
all the terminals 30 are temporarily shifted to the alarm canceling states. In this 
case, the shift confirmation signals may not be returned from the terminals 30 to 
the central processing device 10. In this case, as described above, the central 
processing device 10 temporarily performs simultaneous transmissive 
communication of alarm cancellation to shift the terminals 30 to the alarm 
canceling states. Thereafter, confirming operations are performed te-bv the 
terminals 30 by mutual communication to check sequentially whether each 
terminal 30 shifts to the alarm canceling state. This can improve both the 
convenience and reliability of the alarm cancellation. 

An operation related to an emergency call will be described below. 

FIG. 12 is a block diagram showing an example of the 
configuration of a terminal having an emergency call function in this 
embodiment. A terminal 34b includes an emergency call button 47, a data 
communication unit 41, a voice communication unit 42, a voice output unit 44, a 
voice input unit 45, a controller 46, and a notification unit 52. The functions of 
these units are the same as those described above. 

When a user carrying the terminal 34b shown in FIG. 44-12 
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depresses the emergency call button 47 of the terminal 34b in an emergency, 
the address code of the terminal 34b and a state code representing occurrence 
of an emergency situation are transmitted to the central processing device 10 
as a signal representing an occurrence of the emergency situation. The 
terminal 34b transmits the signal representing the occurrence of the emergency 
situation and then sets the voice communication unit 42 in a standby state. 

The central processing device 10 refers to the data storage unit 
15b on the basis of the codes received from the terminal 34b, retrieves a voice 
message corresponding the received codes, and transmits the message to the 
telephones or the l ik e 71 .... 71. 72 or 73 registered for notification. 

A contact person who receives the message through the 
telephones 74 W71, 72 or 73 transmits a predetermined tone signal to the 

central processing device 10 through the telephones 71 71 72 or 73. In the 

terminal 34b which transmits a signal representing the occurrence of afi-the 
emergency situation, the voice communication unit 42 is set in a standby state. 
When receiving a call signal from the voice communication unit 12 of the central 
processing device 10, the terminal 34b operates the own-voice communication 
unit 42 of the corresponding terminal. Thus, the voice of a user carrying the 
terminal 34b can be monitored by the telephones 74 ^71 , 72 or 73 through the 
voice communication unit 12 of the central processing device 10 and the 
contact person can confirm the current status. If necessary, the user in the 
emergency state can be called fev -using the voice of the person to be notified 
output from the voice output unit 44 of the terminal 34b through the telephone 
7 W71.72 or 73. 

After the terminal 34b transmits a signal representing the 
occurrence of afi-the emergency situation, the terminal 34b makes the LED of 
the notification unit 52 flicker or makes the voice output unit 44 generate sound 
(beep) until the communication between the terminal 34b and the central 
processing device 10 or the telephones 74 ^71 . 72 or 73 is established. Thus, 
a sense of security can be given to the user, or the burglar can be threatened. 



The central processing device may communicate not only with 
telephones registered for notification in the setting, but also with cohabiters in 
the same residence. In this case, an audio signal from the terminal is not 
transmitted to the external telephone but is amplified and output by a voice 
output unit 12a of the central processing device 10. Thus, a_situation check by 
sound or voice can be performed in the central processing device 10 by the 
user carrying the terminal 34b. In this case, an audio signal is output from the 
voice input unit 12b of the central processing device 10 to the terminal 34b. 
Thus, the user carrying the terminal 34b can be called on by voice from the 
central processing device 10. 

As described above, the terminal can communicate with the 
central processing device or a telephone registered in advance. When a 
nonstationary state is detected by the terminal, the terminal performs 
notification for threatening until the voice communication link between the 
terminal and the central processing device or the telephone is established, so 
that a situation around the terminal can be monitored by the central processing 
device or the external telephone registered in advance. Accordingly, the 
situation of the site can be recognized from a remote position, the voice 
communication can be performed, and therefore, the burglar can be threatened 
with sound from a remote position. 

When voice data stored in advance in the terminal or the central 
processing device is used for notification for threatening, the user can obtain a 
sense of security since the voice data stored in advance can be used in place of 
user's voice, if the user hesitates threatening directly performed with user* voice 
via the voice communication to the terminal at a remote position. 

The voice data stored for threatening in the above example may 
be expressed in one- various dialects. Thus, threatening in consideration of 
regional characteristics can be achieved. 

The voice data stored for threatening may be expressed in at least 
one foreign language. Thus, a foreign burglar can be effectively threatened, 



and the system can be used in a foreign country. 

The voice data stored for threatening may be voice data for calling 
someone on a telephone. Since the voice data notifies the burglar that 
someone contacts a person out of the residence, the burglar can be effectively 
threatened. 

The voice data for threatening may be generated on the basis of 
sound around the terminal or voice of the burglar. Threatening can be 
performed depending on a situation of the burglary, and the burglar is not 
needlessly excited. 

When the terminal detects a nonstationary state, the terminal may 
store sound around the terminal. Thus, the burglary history is recorded, and 
then the history can be used in police investigation. 

As described above, according to the monitoring system of this 
embodiment, when the terminal detects a nonstationary state, the central 
processing device causes the terminal to perform notification for threatening or 
controls the length of threatening time, the sound volume of the threatening 
operation, the threatening contents, and the like to directly perform the 
threatening operation from the terminal which detects occurrence of burglary. 
Accordingly, the burglar can be threatened on-aLan early stage of the burglary, 
and the burglary can be effectively suppressed. 

Fifth Embodiment 

In this embodiment, the configuration of a monitoring system for 
autonomously performing autonomously an alarm operation when a terminal 
detects a nonstationary state will be described below. 

FIG. 13 is a block diagram showing the configuration of a terminal 
having a burglary sensor in this embodiment. A terminal 31c includes a data 
communication unit 41, a burglary sensor 43, a controller 46, a warning unit 54, 
and a data storage unit 55. 

When the controller 46 receives a command for starting an alarm 
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operation from the central processing device 10 through the data 
communication unit 41, the controller 46 autonomously starts the alarm 
operation as a terminal. When the controller 46 receives a nonstationary state 
signal from the burglary sensor 43, the controller 46 generates a warning by 
5 itself through the warning unit 54 according to a procedure to be described later, 
and transmits nonstationary information including the own terminal code and a 
code representing occurrence of a nonstationary state, to the central processing 
device 10. 

The warning unit 54 is constituted by a buzzer capable of 
10 producing loud sound. 

The data storage unit 55 stores information related to various 
settings related to a warning. More specifically, the data storage unit 55 stores 
a set value of time (duration) of the warning and a set value of delay time from 
when occurrence of burglary is detected by the burglary sensor 43 to when the 
15 warning is actually generated. The warning delay time is required for the 
following reason. For example, when the burglary sensor 43 is installed on an 
| entrance door, the-a_burglary are-is_detected even though a user opens the 
door when coming back home. In this case, if the warning delay time is not set, 
a warning is immediately generated disadvantageously. 
20 Furthermore, the data storage unit 55 stores a set value of the 

sound volume of the warning unit 54, a setting of a type (e.g., continuous sound 
or intermittent sound) of sound of the warning unit 54, a setting of preliminary 
warning, and a set value of continuous time of the preliminary warning. In this 
case, the setting of the preliminary warning is a setting for determining whether 
25 the preliminary warning for immediately attracting attention is performed or not 
when the burglary sensor 43 detects occurrence of burglary. This preliminary 
| warning is generated after the occurrence of burglary for only ajelatively short 
time before a serious warning is generated to attract attention without a delay 
| time, so that a threatening function which more quickly works to discouraqes the 
30 burglar can be achieved. The volume of the preliminary warning, the type of 
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warning sound, and the like may be preferably different from those in a normal 
alarm operation. 

A setting operation and an alarm operation of the terminal 31c will 
be described below by using the flow charts in FIGS. 14 and 15. 

Setting for set values of the terminal 31c is executed such that 
setting information is transmitted from the central processing device 10 to a 
designated terminal by wireless communication in anjnitial setting or the like of 
the terminal 31c. As shown in FIG. 14, when the terminal 31c receives the 
setting information from the central processing device 10 (S31), the terminal 
31c reads various set values included in the received setting information and 
stores the set values (i.e., warning time, warning delay time, sound volume of 
warning, type of warning sound, preliminary warning setting, and set value of 
preliminary warning time) in a predetermined region of the data storage unit 55 
(S32 to S44). 

When the terminal 31c does not receive the setting information 
from the central processing device 10, the terminal 31c performs an alarm 
operation process (S45). The alarm operation process will be described below 
with reference to FIG. 15. 

The alarm operation is started when the user sets- turns on the 
operation unit 14 of the central processing device 10. When the alarm 
operation is set on the operation unit 14, after a predetermined period of time 
elapses, the central processing device 10 transmits a command to a terminal as 
an alarm target fev-via wireless communication to perform an alarm operation. 
The reason why the command of the alarm operation is transmitted to the 
terminal after the predetermined period of time elapses is because the user who 
performs the setting is prevented from being erroneously detected. When the 
terminal as the alarm target receives the command (S51), the terminal starts an 
autonomous alarm operation such that various decisions are performed by the 
terminal itself. 

For example, in the alarm operation, one of a window and a door 
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in which terminals 31c are installed is opened, the burglary sensor 43 detects a 
nonstationary state (S53). At this time, a signal representing an occurrence of 
the nonstationary state is output to the data communication unit 41. When 
receiving this signal, the data communication unit 41 sequentially transmits the 
own address code and a state code representing the occurrence of the burglary 
to the central processing device 10 (S54). 

The central processing device 10 receives the transmitted signal, 
decides a specific terminal which transmits the signal, and recognizes the 
occurrence of the burglary. The central processing device 10 accesses a 
telephone or a mobile telephone corresponding to a telephone number for a 
contact registered in advance and transmits a voice message for notifying a 
user of the location where the burglary occurs and the occurrence o f the 
burglary. 

Immediately after the terminal 31c ends data communication with 
the central processing device 10, the terminal 31c reads the setting information 
from the data storage unit 55 and performs the following operations depending 
on the read set values. More specifically, when the terminal 31c is set to 
generate preliminary warning (S55), the terminal 31c generates the preliminary 
warning for the set time (S56). In addition, after the set warning delay time 
elapses (S57), the warning is generated with the set alarm type, at the set 
sound volume, for the set warning time (S58). 

When the terminal 31c receives a request for canceling the alarm 
operation from the central processing device 10 (S52), the terminal 31c returns 
from the autonomous alarm operation state to the setting standby process. 

The terminal having the burglary sensor has been described 
above, however in— the autonomous alarm operation can also be similarly 
applied to a terminal of a type different from the above type. 

As described above, the terminal can start or cancel the 
autonomous alarm operation by a command from the central processing device. 
Once the alarm operation is started, the terminal performs the autonomous 



alarm operation, and can perform the warning operation including the 
preliminary warning operation , using— by the decision by— of the terminal. 
Furthermore the terminal can transmit information indicating the occurrence of 
the burglary to the central processing device. The central processing device 
can perform a predetermined process including sending a message to an 
external telephone. The series of operations can be realized by bidirectional 
communication in a downstream direction from the central processing device to 
the terminal and an upstream direction from the terminal to the central 
processing device. 

The terminal is arranged to perform an autonomous alarm 
operation including a warning operation, as described above. Thus, in 
comparison with a conventional system in which only a central processing 
device has a warning means, it is possible to threaten by directly broadcasting a 
warning to a site where the burglary occurs. Accordingly, the burglar can be 
effectively prevented from intruding on a residence. In particular, when the site 
is distant from the central processing device is- such as being partitioned by a 
door or the like, the present invention is advantageous. 

The warning unit 54 may be a_warning generation means such as 
a loudspeaker or a bell in addition to a buzzer which produces sound at a large 
volume. Furthermore, optical warning means such as a flashlight or a revolving 
light may be used, the same effect as described above can be achieved. 

As described above, according to the present invention, an 
autonomous alarm operation including a warning operation can be performed 
by a terminal itself, and a warning can be directly generated at a site where a 
nonstationary state occurs. In addition, once a command for starting an alarm 
operation is received, even though a radio communication situation deteriorates 
due to noise or the like, a warning can be autonomously generated at the site. 
Thus, a monitoring system having high reliability can be structured. Various set 
values related to a warning are stored in the terminal, so that the types of 
desired warnings can be concentrically set for the respective terminals in the 



38 



central processing device by a user. 

Sixth Embodiment 

As shown in FIGS. 1, 2, and 5, the central processing device 10 
can be connected to the data server 75 on the internet 110 through the network 
connection unit 13b. The following applications using the predetermined data 
server 75 (to be referred to as a "center server" hereinafter) on the internet 110 
can be considered. 

The central processing device 10 sequentially h i stor ie s creates a 
warning history of warning operations performed on terminals to the data server 
75. The center server records the h i stor ie s warning history on a recording 
medium such as a hard disk in the center server, and sets the h i stor i es capab l e 
of b ei ng brows o d warnino history to be available for browsing on the WEB 
(homepage) prepared for the monitoring system. Thus, a user can access the 
center server through the internet to browse the WEB, so that the user can 
check the warning histori e s historv . 

When the central processing device 10 sets or cancels the alarm 
operation, it accesses the center server through the internet and transmits 
information for setting/canceling the alarm operation to the center server. The 
center server records the information in a recording means such as a hard disk 
in the center server and sets the information capable of being browsed on the 
WEB. Thus, a user can access the center server through the internet to browse 
the WEB, so that the user can check an alarm setting state and an alarm 
canceling state of the central processing device. 

Buttons for instruction for setting/canceling an alarm operation are 
displayed on the WEB on the data server 75 for the central processing device 
10. When these buttons are depressed by a user, command data 
corresponding to the buttons are transmitted from the data server 75 to the 
central processing device 10 through the internet 110. When receiving the 
command data, the central processing device 10 sets/cancels the alarm 
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operation. When an alarm setting for the central processing device 10 is 
executed through the WEB, if a door-lock check is abnormal, failure of the 
setting may be displayed on the WEB. 

The central processing device 10 receives information for an 
5 open/close state of a window or a door from the terminal and transmits the 
information to the center server 75. The center server 75 records the 
information in a recording means such as an internal hard disk and sets the 
information capable of being browsed on the WEB. Thus, a user can access 
the center server through the internet to browse the WEB, so that the 

1 0 opening/closing state of the window or the door can be checked. 

Regarding execution of an alarm setting through the WEB or WEB 
browsing on the central processing device 10, a personal identification number 
or a password for the execution of alarm setting or the WEB browsing may be 
stored in the data server 75. When a user executes the alarm setting or 

15 browses the WEB, the user is required to enter the personal identification 
number or the password. Only when the entered personal identification number 
or the password coincides with that which is registered in the center server 75, 
the user may be allowed to perform the execute of the alarm setting or the WEB 
browsing. 

20 As described above, everywhere in an environment in which the 

internet can be used, the user can check the state of the monitoring system or 
can set/cancel the alarm operation. 

The six embodiments of the monitoring system according to the 
25 present invention have been described above, however the features of the 
present invention described in the six embodiments can be properly combined 
to each other and applied. In the above embodiments, the operations 
performed when the alarm operation is set are mainly described. However, the 
procedures for communication establishment and command transmission in the 
30 operation of canceling the alarm operation can be considered as the same 
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procedures as those performed when the alarm operation is set. 

The monitoring system described in the above embodiments is a 
system for preventing crime or notifying urgently. The "nonstationary state" 
mentioned here means a state in which the burglary occurs or a state in which 
an emergency situation occurs. The monitoring system can also be used for 
other purposes such as disaster prevention and medical services. In this case, 
the same system configuration can be used. More specifically, in case of 
disaster prevention, the nonstationary state includes occurrence of a state such 
as a fire disaster, earthquake, gas leakage, or generation of a toxic gas. 
Detection means corresponding to these states may be arranged in the terminal. 
In a medical system, the nonstationary state includes sudden changes of 
physiological indexes such as a blood pressure, a pulse, a breathing rate, and a 
constituent of blood, detection means corresponding to the physiological 
indexes may be similarly arranged in the terminal. In these cases, it is very 
effective means to check the situation of the site where the nonstationary state 
occurs or call for to the site by an external communication means. 

The number of terminals is not limited to that described in the 
examples above. It may be arbitrarily set as long as the address codes and 
state codes of the terminals can be specified. 

In the burglary sensing means in the examples above is 
constituted by a lead switch sensitive to the motion of a magnet of a movable 
part. However, when a human body sensor such as a pyroelectric infrared 
sensor is used, the same effect can be achieved. 

The emergency call means in the examples above is constituted 
by a push button switch. However, a means using another kinetic contact 
mechanism such as a mechanism in which a contact is closed by gripping may 
be used. In addition, when a means for transmitting a sudden change in state 
as occurrence of a nonstationary state in automatic conjunction with a sensor 
for measuring physiological indexes is used, the same effect as described 
above can be obtained. 
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A camera for imaging a situation around a terminal may be built in 
the terminal in the examples. When the terminal detects occurrence of burglary 
or an emergency situation, the situation at the site is imaged by the camera, the 
imaged video information may be stored in the data storage unit 15b of the 
5 central processing device 10, or the video information may be transmitted to the 
center server 75. The center server 75 records the information on a recording 
medium such as a hard disk arranged therein, and sets the information capable 
of being browsed on the WEB. 

In the examples above, a wireless medium is used as a 

10 communication medium. However, any communication medium such as cable 
communication by a leased circuit, electric line carrier communication, infrared 
communication, or optical fiber communication can be used, the same effect as 
described above can be achieved. 

The examples have been described by using telephones and a 

15 public circuit. However, the present invention is not limited to the examples. A 
communication device such as a personal computer or a mobile information 
terminal may be used, or a leased line or the internet may be used. 
| In the above examples, the telephones 74-^ 71, 72 or 73 and the 

terminal are designed to communicate with each other by using a telephone line. 

20 However, using an internet telephone system through the internet, voice 
communication between a voice communication device as a predetermined 
notification destination and a terminal may be established. Thus, since it is 
enough to connect only the internet circuit to the central processing device, the 
unit can be rationalized, and a communication cost can be reduced to lower 

25 than that of voice communication established by a conventional telephone 
circuit. Therefore, the system has an economical advantage. 

The present invention has been described with reference to the 
specific embodiments. However, it is apparent to a person skilled in the art that 
30 many modifications, changes, and other uses are effective. Therefore, the 
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present invention is not limited to the specific disclosures mentioned here, and 
can be limited by the accompanying claims. 
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ABSTRACT 



A monitoring system wh i ch i s su i table for, for e xamp le , preventing crime 
for a r e s i d e nc e , in a home, includes a plurality of terminals (31, 32, ...) for 
monitoring whether predetermined monitoring points are in a stationary stat e or 
a-nonstationary state . Further, the monitoring system includes^ r-afld a central 
processing device (40)-for controlling a-the setting/canceling operat i on o f alarm 
operations of the terminals (31, 32, ...) . The central processing device (4G)-has 
a communication unit that receives information — Felated — te — the 
stationary/nonstationary states -information from the terminals and transmits 
predetermined information including commands to the terminals. Each terminal 
has a communication unit that transmits i nformation — r el at e d — to 
stationary/nonstationary states -information to the central processing device and 
receives the predetermined information from the central processing device. 
Thus bidirectional communication can be achieved between the central 
processing device and the terminals. The p l ura li ty of terminals (31, 32, ...) may 
include a terminal with an emergency call unit which,, op e rat e s in an emergency,, 
te calls or frettfy notifies another , and a terminal having a notification unit which 
indicates that not i ficat i on of occurr e nco of a nonstationav nonstationarv state 
has been accepted by a predetermined point of contact. 
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